STEUERUNGSTECHNIK GmbH

Open/close controller for AC drives

UMS 5
UMS U5
UMS 5P

(rail mounting versions: 230V AC, 24V UC)
(flush mounting version: 230V AC, 12-24V UC)

(rail mounting version 230V AC, electrically isolated auxiliary inputs)

Universal motor controller for AC motors (roller shutters and louver blinds, hinged shutters, skylights, smoke extractor hoods
in fire protection systems, gate drives, valve controls, etc.) with auxiliary inputs for group and central control

Special features
» very low power consumption:
only 0.2W passive / 0.4W active
» positioning of blinds also by group or central control
» One or two button control
» Electronic button interlock
enables use of normal push-buttons
» UMS 5: potential-free output contacts
» UMS 5P: galvanically isolated auxiliary inputs flr
Universalspannung 12-230V UC
» Specific louvre blind modes
for convenient louver adjustment and privacy function
» Automatic closing function
with configurable closing time; long button press dou-
bles closing time
» Run-time limiting for motor protection
» rail and flush mounting versions available

General information

The UMS electronic controllers are general-purpose AC motor
controllers for clockwise or anti-clockwise operation. They
support both one-button and two-button motor control.

The overriding auxiliary inputs allows several UMS units to be
grouped together in group control or central control configu-
rations.

The motor run time can be limited to prevent motor overload
due to mechanical jamming or other causes. A convenient
and configurable automatic closing function ensures that
skylights or other fixtures are not inadvertently left open. In
louvre blind mode the louvres can be adjusted precisely or
automatically returned to a defined angle after switch-off.

Applications

Roller shutters and louvre blinds, shutters, skylights, smoke
extraction hoods in fire protection systems, door drives,
valve drives, etc.

Operation

The UMS is actuated by standard push-buttons with no need
for mechanical interlocking.

The desired operation direction is selected by a short pulse
(momentary-action signal) from a push-button connected

to the VA (local input for Open) or VZ (local input for Close)
input. The drive runs to its end stop and the configured time
expires.
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A subsequent pulse on the VA or VZ input while the drive is
running stops the motor. For one-button motor control it is
also possible to actuate both local inputs at the same time
with just one push-button (not in SJ mode). With this actua-
tion arrangement, each button pulse changes the direction
(Open-Stop-Close-Stop).

The auxiliary inputs NA (Open) and NZ (Close) allow any desi-
red number of drives to be operated simultaneously in the
opening or closing direction, regardless of their current state.
When actuated by the auxiliary inputs, the motor runs only
as long as the actuation signal from the higher-level group
controller is active. The NA input has priority when NA and
NZ signals are active at the same time. The local inputs are
blocked as long as NA or NZ is active.

When the UMS is used as a group controller, there is no time
monitoring of the auxiliary inputs. This allows the lower-level
controllers to be held in the desired position for an indefinite
period (e.g. wind sensors).

In louver blind mode the drive is stopped immediately after a
short pulse is applied to a local input. With a longer pulse the
drive continues running to the end position. This enables lou-
ver angle adjustment by short button presses. In one-button
louver blind mode, the direction of motion is not altered by a
sequence of short pulses. Here again, this makes it easy to
adjust the louvers.

In SJ mode (louvre blind privacy) a short push-button signal
on the VA or VZ local input changes the angle of the louvers,

Gruppensteuerung

12-24V=
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for example from vertical to horizontal (privacy on/off). The Central push-button motor control mode (Z) enables simple
motor run time for this angle adjustment can be set from 0.1 central control in relatively small systems without a higher-
to 1.4 s. A triple button press initiates the full motor run time level group controller. The auxiliary inputs can be actuated by
(setting range 3 to 240 s). push-buttons in the same way as the local inputs, but they
If automatic closing is enabled, the drive starts moving in take priority.

the closing direction after the set closing time delay. The

time-out is started by the signal on the VA local input.

If the signal on the VA input is active longer than 2 seconds,

the closing time is doubled. In louver blind mode a reverse

pulse is configured instead of the closing function, so that

the louvers are automatically reset after the motor stops.

Controls and indicators

Motor run time setting ,Motor-Laufzeit“:
This sets the motor run time:

T Button mode (motor runs only when an input signal is active)
3-240 Motor run time in seconds
0 No run time limit

Automatic closing time setting ,autom. Rucklauf*:

This sets the automatic closing time, reverse pulse time or louvre run time:
In motor control mode (M):

Time for automatic closing function 3 s to 30 min or Off (function disabled)

In louvre blind control mode (J): y
Duration of reverse pulse 0.1 to 1.3 s or Off (function m@;&i
disabled) '

In louvre blind privacy mode (SJ): w@o

07 10

$19]|0J3U0J J010A

Louvre runtime 0.1to 1.4 s 1.3

0,1 14

Mode setting ,Mode“:
This sets the operating mode:

M Motor control
(short button press for Open, Close or Stop)
J Louvre blind control

N, TP e ] (short button press for fine adjustment of louvre angle or stop; long but
Mode Laufzeit[s] autom. Riicklauf oder

= Motorbetreb e 0 1.35) ton press for open/close)

= Jalousiebetrieb

) M
%%ﬁ:ﬁruwenﬂwerung s : ! GM Group device for motor control*
§ Szt s s (no time monitoring)
E Sﬁﬁﬁw@gl ! |f- o oz GJ Group device for louvre blind control*
i D —n—” L ] (no time monitoring)
#@FH{‘W SJ Only UMS 5/U5: Louvre blind privacy
‘ r V ‘ \ & { ! (short button press sets privacy on or off; triple button press to adjust

blind position)

YA Central push-button motor control
(all inputs operated by push-buttons)
us4 Only UMS 5P: mode for downwards compatibility to UMS 4

L *In mode GM or GJ, relay output M1 or M2 (14 or 24) is continuously closed as long as an active signal
Status indicator LEDs:

O LED off

@ LED lit red

@ LED blinks red

@ LED lit green

@ LED blinks green

® LED blinks alternating red/green

is present on an auxiliary input. This enables override actuation (with local inputs blocked) by sensors
(wind sensor, rain sensor, etc.).

In mode ,U4“ the UMS 5P behaves as the former model UMS 4, and therfore can be used as a repla-

cement device or for extension of older equipment. In this mode, the motor only stops when button is

pressed at VA or VZ, and doesn‘t change direction.

Motor controllers www.schalk.de
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Basic circuit diagram for group/central control

UMS 5
Central controller |GM/GJ

e e BOCC LRI L L L EEEEELLLE
UMS 5 UMS 5
Group controllers GM/GJ GM/GJ

| [ | [ | | | |

UMS 5 UMS 5 UMS 5 UMS 5 UMS 5 UMS 5 UMS 5 UMS 5 UMS 5 UMS 5
Local controllers M/J M/J M/J M/J M/J M/J M/J M/J M/J M/J

HOH® OO OO

Example connection diagrams

2-button operation oder 1-button operation

UMS 5 (230V AC):
L - -
N - -
Zu Auf Zu Auf Auf/Zu
E-\ E \ E-\ E- -\

Central controller,
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group controller, NA[NZ| N | NA|NZ| N
time switch, '— VA[VZ — VA|VZ
wind sensor I |
_ i UMS 5 _ i UMS 5
2-button operation 230V~ 1-button operation 230V~
Electricalisolation [ | II. |
creepage/clearance distance=8mm 14 I 1f I24 14 I T I24
N ? ? o
] n]3]ee O] n]3]pe

The UMS 5 (230V AC) model supports the assignment of different phases for the supply voltage, the local inputs and auxiliary
inputs.

UMS U5 (230V AC):
UMS U5
GIn]0 WL 2 VAVZINANZ

[ I
| | GroLu‘p Eoﬁtroller
Open E Y— XCIose

M For UMS U5 supply voltage and control voltages must be identical (same phase).

L
N
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UMS 5 (24V UC): UMS U5 (24V UC):

24V -
GND -

Close \ 'Open Close \ 'Open Open/Close UMS U5
E- E-\ E- E-\ E-\ @

L Py - At AzVszNANz.VS 14124 U'IGIN

<[=
>|>
<[=
N[N
>
n
T
HE
SR
B

Central or group con- J I ' LT
trol, wind sensor,... a — IRt ' N
12-24V UC 4| ¥ ! L
| I + Electrical isolation
UMS 5 UMS 5 e
2-button control 2av= 1-button control 24Vs groupcontrol | creepage/clearance distance=8mm
Electrical isolation AL lA‘I“'l
creepage/clearance distance=8mm 14 I 113 I24 14 I L] I24
N ? ? o
230V AC for motor power supply ﬂ.] N IUIPE ﬁ] N IUIPE

The (24V UC variant (UMS504) and the 12-24V UC variant (UMSU5V)-need 24V respectively 12-24V UC both for supply and
control voltage. However the potential-free relay contacts can drive 230V motors.

UMS 5P (230V AC)

L - -

N --
N

Close \  Open Open/Close
e -\
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Central or group control

Auf)  Zu -
BE-{ E- ical isolati
Electricalisolation = = = e B | NapNz[Z] | ..
creepage/clearance distance=8mm ]

NA[NZ| Z |
VA|VZ| N p—{VA[VZ| N [
L+l Ll N 1 |
Universal voltage* - UMS 5P N UMS 5P
12-230V AC / DG 2-button control 1-button control
Electrical isolation T |[_ I | |[_ |
creepage/clearance distance=8mm 14]13]24 1a]13]24
L l -
N ? 1 T
ON] O ]Pe N[ 3 ]Pe

®

The UMS 5P auxiliary inputs are electrically isolated. The auxiliary inputs can thus also be controlled from different phases of
the power network. Allowed control voltage: 12V - 230V AC or DC.

m The electrically isolated auxiliary inputs of the UMS 5P should not be permanently actuated when driven with
230V, since this leads to increased heating.
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Several motors controlled by one UMS 5 - decoupled with MGR U2

L

N

Central Open
Central Close

Close

E--
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NA
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Roller shutters or louver blind motors with mechanical limit-switches must as a rule not be electrically
connected directly in parallel, because due to the different motor running times the limit-switches of some
motors may be reached while other motors are still running. The motors that are already switched off
would then receive inductive voltage at the counterwinding from the motors that are still running, which
can lead to destruction of the limit switches. The devices of the MGR series provide an extremely simple
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method of achieving a (functional) parallel circuit: e.g. an MGR U2 is simply inserted upstream of each

motor.
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Typical application: UMS 5 in group and central control

Central control Group control Local control

2-button control 1-button control
L -
' '
' ' I
N 0 0
' '
Close | Open | Central ' Close | Open| Group 1 ' Close | Open| Local 1 Open/Close | Local 2 Further local
I
E- E-- . E- E-- . E--\ E-- E-- controliers
: :
' '
T ' - "
' ' I
: | :
NAINZ] . NAINZIN] | AINZ] NAINZ]
LVA[VZ] ' LVAIVZ] ' LVA[VZ] HVAVZ]
T ' T ' L
UMS 5 . umss [ UMS 5 UMS 5
. .
' '
' '
' '
1 ' | ' [ [
L] h LT h LT TLT
14]13]24 ' 14]13]24 ' 14]13]24 14]13]24
' '
T ' T I
' |
. .
' ' L -
' '
' ' N ---
' '
' '
; ; AN [O]e AN [O]FE
' '
' ' @ @
' '
' '
' '
' '
' '
' '
L -
' '
DN : ---
' '
2 : Close | Open | Group 2 : Close | Open { Local 3 Open/Close | Local 4 Further local
o N N controllers
g . E- E-- . E- E- E--
= ' '
o ' '
o [ '
=1 T ' ---
= ' '
o T | ' ---
= ' '
@ ' '
73 ' NAINZ] N ' A[NZ]N INAINZ]N
' VA[vZ] ' LIVA[VZ] - VA[VZ]
T L
' '
' UMS 5 ' UMS 5 UMS 5
' '
' '
' '
' '
' '
' 1 ' [ [
. TLT ' L] |
: 14]13]24 : 14]13]24 14]13]24
! T 1 :
. L ]
. .
. ! L R
: : N 1 -
' '
: : G
' '
' '
' '
' '
. . @
' '
L -
N -
Close| Open| Local 5 Close | Open| Local 6 Open/Close | Local 7 Further local
controllers
E-4\ E-- E- E-- E--
AINZ] AINZ[N NAINZ]N
L{vA[vZ] L VA[vZ] - VA[VZ]
T L
N uMs 5 uMs 5 uMs 5
' '
' '
' '
' '
' ' [ [ [
b To] T] To]
14]13]24 14]13]24 14]13]24
Further group
controllers
L -
N -
[N[O]r O[n[O]r NI
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Central control

Group control

Typical application: UMS U5 (230V AC) in group and central control

Local control

2-button control

STEUERUNGSTECHNIK GmbH

1-button control

Close

& E\E)

Open/
Close

. .
: :
: :
1 Group 1 1 Local 1 Local 2
: :
: :
: :
: :
UMS U5 X UMS U5 X UMS U5 UMS U5
: :
N[22 [VAVZINAINZ] ' N L 122 [VAIVZINAIN ' qlNll% N L[4 ]22[VA[VZ]N ﬁ[]Nll% N L [a[2a[VAVZINAINz]|
: I : I T4
: : | [
' ' c [
X X 5 )
EAEY ! EAE ! s B\E\S E\
c|lo ' c| ol ' Open/
g[8 ' 218 ' Close
o|o ' olo '
: : L
] ]
1 1 -
: : Further local
' ' controllers
: :
: :
: :
: :
: :
: Group 2 : Local 3 Local 4
: :
: : umMS U5 UMS U5
: :
: :
' X 0[N3 | [RICTazvans 0[N0 [RICTazavarzNaN
: : - | - T T o]
h | [ 1
: :
: :
! A ! & E\E\E E\
' sls ' ° Open/
1 alo ] Close
] olo ]
X : I~
y y
1 1 -t
: : Further local
' controllers
:
:
: Local 5 Local 6
:
:
UMS U5 UMS U5
:
:
: OIN[0| [(NCTEmavzs OIN[D| [NTCTavavzNang]
: - ] - T,
, [ [
:
:
:
:
'
T
.

Further group or local controllers
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Typical application: UMS 5 central control with manual or automatic operation

Central control Local control
2-button control 1-button control
L ---
N ---
Close Open Local 1 Open/Close Local 2 Further local
Wind monitor, controllers
rain monitor E = E = E ="

or time switch

SCHALTUHR

230V r\—| NAINZIN
L|N|12|11|14 mz 1 A\{Z
| UMS 5 UMS 5 UMS 5

1=z
>
4
_+u
4
1
*
4
B
LI<[=
NI
zZ

[ [ [
TL] LT L
T, avto- Ta[1a]22 14]13[24 14]13]24
<*manua\ Open | Close 1 1 1
]
S E-X E-\ L . . .-
L N . . S
Central T T
NNMEE MG
5
g
o
o
2
s
o L -
@
N -
Close Open Local 3 Open/Close Local 4 Further local
controllers
E--\ E-- E--
INA l\# NAINZ| N
L{VA|VZ *1VA|VZ
1] 1]
UMS 5 UMS 5
I |
I |
I |
I | [ [
! ! [L] [L]
: : 14]13]24 14]13]24
Further group I[:‘ e b T
controllers \ 4 \ 4 ---
| I |
NN NN
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System Design: Limit Switches

In combination with UMS 5 or UMS U5 open/close controller

Limit switches
for rain, light or wind GSR2| |GSL2 | |GSW 4
Mode Mode Mode
Thold JL2s Thold
Central controller
The central controller is actuated by uUmsS 5
sensors and associated limit switches
Mode:
GM/G)J
Group controllers
are actuated by the central controller UMS 5 UMS 5 UMS 5
and push-buttons Mode: Mode: Mode:
GM/G)J GM/G)J GM/G)J
(2]
o]
°
[ [ ] [ [ ] [ T 1 g
(8]
Local controllers 2
o UMS 5||UMS 5||UMS 5 UMS 5|(UMS 5| (UMS 5 UMS 5||UMS 5||UMS 5 )
The individual local controllers are ac- =
tuated by the group controller and their Mode: Mode: Mode: Mode: Mode: Mode: Mode: Mode: Mode:
own push-buttons M/J M/J M/J M/J M/J M/J M/J M/J M/J

WG (060 a0

Local controllers

Each UMS 5 controls a drive through outputs 14 and 24.

It is actuated by signals on the local inputs (VA and VZ) from
conventional double push-buttons. Travel direction interlo-
cking and run time limiting are ensured by the UMS 5.

Group and central controllers

Several UMS 5 units can be grouped together by simply
connecting their auxiliary inputs (NA and NZ) in parallel. They
can be actuated jointly by connecting another (higher-level)
controller ahead of them. This creates a group.

Group controllers can in turn be grouped together in the
same way and actuated jointly by a higher-level controller.
This further grouping is called central control.

www.schalk.de

Rain, wind and light

The various limit switches are connected to the VA/VZ or NA/
NZ inputs of the central controller.

Safety-related actuation signals for rain or wind must be
connected to the auxiliary inputs as continuous signals. This
ensures that the system is locked out for optimal protection
against user errors.

Actuation signals not related to safety, such as automatic
shading or twilight operation, are connected to the local
inputs as momentary pulse signals.

In this case the system remains fully under control of the
user.

Motor controllers
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Examples of light, rain and wind limit switches connected to a central controller

L
N
Close|Open|Central Close|Open| Local Close |[Open| Local Close |[Open| Local
E-\ E- -4 E-4 E-\ E-- E-\ E--
—
ST T LT IN TW]
cl 1 [ 1 (IZI | *
GSL 2 GSR 2 GSW 4 AR AINZ] AINZ AINZ]
Mode Mode Mode VAIVZ] LVA[VZ] LVA[VZ] LVA[vZ]
Il2s hold hold ] T T T
[ [ UMS 5 UMS 5 UMS 5 UMS 5
13]14]24 _|_|_S' S+ 214 Mode: Mode: Mode: Mode:
NI ] 121 1|4 ] —l GM/GJ [ M/ [
1 [ [ [
TL] TL] TL] TL]
14]13]24 1411324 1411324 14]13]24
VA = Local Open L
+ VZ = Local Close N
= o N
- NA = Auxiliary Open T T T
5 [@le] z[ [ole] 3 [@le] NZ = Auxiliary Close BIN[UTPE TIN[U]PE NME
H IR H H The local inputs are pulse-driven.
4 ~O— o 2 m The system can still be operated
HEs I~ s B manually.
Y s e The auxiliary inputs are level-driven and
Lightsensor  Rain sensor Wind sensor block the system when an active signal
sL2 SR1 sW4 is present.

*Opening or closing may be necessary,
depending on the application

Overview of available limit switches and sensors

<
o
g Light Wind Rain Fluid Level
8 —]
=1 —ST 1 Tw] LT TN LT N LT TN
S [ | [ | I 1 I 1 I 1
= _
@ «E GSL 2 £ GSw 4 GSR 2 GSF 2 GSP 2
13 £
$§ % 13 2 52 12 12 12 12
ix LN 22 1 - - uF
=g AUF b1} L T W T 0
z 13]14]24 5 11]12]14 12]14]11 12]14]11 12]14] 11
NT L - N[ J¢C SHS-| sifs2] IT1
28 |3 28 s 28 |3
g 2 <2 |= RN S S |z
& & = s 2| =
[l [l + [2la- el 222
N H [ 1] <=
1E@: g : ]
z|- ~ z 2 z
| N < il o0b < -
Light sensor Wind sensor Rain sensor Fluid sensor SF 1 Level sensors SP1/SP3
SL2 SwW4 SR1 (dual immersion electrode) (triple immersion electrode)
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UMS 5 / UMS U5 function diagrams

All operating modes and set motor running time:
local inputs are edge-triggered and time-monitored

K14 (0pen) <—— Motor run time%l_

Motor running time in pushbutton mode: local inputs
are level-controlled and not time-monitored

VA
K14 (0pen) |_

Operating modes M and J with motor running time:
auxiliary inputs are level-controlled and time-monitored

7N N L
K14(0pen) <—— Motor run time—>|

Modes GM and GJ or motor running time set to , T*:
auxiliary inputs are level-controlled and not time-monitored

vl L L
e | L

When a reverse pulse time is set, the reversal is started or
retriggered after releasing VA

VA
K14(Openw
time
K24 (Close) < Delay >|< M*ﬁme’un >

tvu = Switchover pause (0.6s) between K14 and K24
for motor protection (mechanical stress release). As one local
button is active, the other local button is ignored:

vl L
vz | | ]

K14 (0pen)

tvu>] <

tvu>] <
K24 (Close)

Mode SJ (does not apply UMS 5P):

STEUERUNGSTECHNIK GmbH

As one local button is active, the other local button
is ignored. NA overrides NZ:

VA[ ]
V74 []

NA

NZ

K14 (0pen)
tvu>| |< tvu>| |

K24 (close)

Louver blind mode: local inputs are level-controlled in respon-
se to short press of button and edge-controlled when button
held down

—

I —
-

t<1s t>1s

va_ 414 [ ]
K14(Open)J—|_|_|—l l_

Set louver blind counter-run: counter-running (tg) is triggered
by timeout of VZ or by manual stop

VA LI

Motor run tim:

(2]

o]

vz[ ] E

S

K14 (0open) |E| %
tvu>] |< tvu>| |< =

K24 (Close)| Motor run time ‘ >|E|<

Operating mode Z with motor running time: auxiliary
inputs are edge-controlled and time-monitored

na A LA Al

K14(0Pen)_l Motor run time. I_

U4 mode (applies only to UMS 5P): When actuating VA and VZ
alternately, the motor will not directly turn direction but stops
the motor. The auxiliary inputs behave as in mode Z.

VA
\V74 [ ]
K14 (0pen)

K24 (Close)

=

I

Actuating a local input once, the motor will start turning in the selected direction with the set duration (0.1 to 1.4s). Actuating
a local input 3 times in direct succession, the set motor run time (3 to 240s) is started. Closing run time (K24) lasts 25%
longer than the opening run time (K14), to ensure a defined starting position for the next turn.

va_ [T

>
vz [ ]
> > <
<0,3s

K14 (0pen)

K24(Clcse)

—

www.schalk.de
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Technical data

Operating voltage
Control voltage

Power consumption

Run time

Automatic closing time
Reverse pulse

Relay switching dead time
Relay output UMS 5

Relay output UMS U5
Switch rating

Ambient temperature
UMS 5 mounting

UMS 5 Connections

- Clamping range

- Strip length

- Screwing torque

UMS U5 Connections

- Clamping range

- Strip length

- Screwing torque

UMS 5 outside dimensions
UMS 5 installed depth
UMS U5 outside dimensions

UMS 5 weight
UMS U5 weight
RAL colour

Order data
Part no. EAN
UMS504 || IIIIE 1] II9I||I(I’I0II1II0II1II£||
umss09 ,IgRed2dIagTbes
UMSU59 || IIIII6I 1] II9I||I£HI{HI?JIL||
UMSUSV || IIIIIg 1] II9I||I£HI{I{ILIL||
UMS5P9 || IIIIIg I ||| |I1II1II£I£|J|

m The UMS U5 is also available as a variant with additionally integrated radio control, see type FE3 M

Accessories
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Type

UMS 5

UMS 5

UMS U

UMS U

UMS 5

Type Designation

MGR U2 Motor group relay, 230V AC, 4 NO (for 2 motors) (FMD)
MGR 2 Motor group relay, 230V AC, 4 NO (for 2 motors)

MGR 4 Motor group relay, 230V AC, 8 NO (for 4 motors)

Motor controllers

230V 50/60 Hz 10% respectively 24 V DC/AC 10 %

= operating voltage
Only UMS 5P: NA/NZ inputs are 12-230V UC capable

passive: 0.2W / active: 0.4W

3-240s

3s-30min

0.1-1.3s

0.6s

2 NO potential-free 10A 250V AC

2 NO on operating voltage 10A 250V AC
See data sheet “Relay contact load ratings”
-10°C to +45°C

Click-mount on standard 35-mm rail (EN 60715)
Socket terminals with captive screws M3.5
0.5 mm?2 - 4.0 mm?

6.0 mm - 6.5 mm

0.80 Nm

Socket terminals with captive screws M3
0.5 mm?2-2.5 mm?

6.5 mm-7.0 mm

0.50 Nm

18 x 88 (45) x 58 mm?

55 mm

43 x43 x 18,5 mm?

approx. 80g

approx. 45¢g

Grey 7035 / Green 6029

Designation

(24V UC) Open/Close-controller 24V UC, 2 NO pf 10A/250V AC

(230V AC) Open/Close-controller 230V AC, 2 NO pf 10A/250V AC

5 (230V AC)

5 (12-24V UC) Open/Close-controller 12-24V UC (UP), 2 NO 10A/230V AC

P 12-230V UC

Open/Close-controller 230V AC (UP), 2 NO 10A/230V AC

Open/Close-controller 230V AC, 2 NO pf 10A/250V AC, NA/NZ

www.schalk.de

2017-05-01



